Children with an unexplained bleeding tendency are frequently referred to a haemostaseologist for further evaluation. Careful standardized history taking and clinical evaluation should allow for distinguishing bleeds after minor injury and trauma which are very common in all children. However, in two groups of children bleeding symptoms may be more significant than expected: those with an underlying coagulation disorder and those who have been subjected to physical child abuse. The coexistence of child abuse and a bleeding disorder must always be considered. An extended coagulation diagnostic is required if the morphology of bleedings is not clearly suspicious for child abuse and in the absence of typical concomitant injuries, e.g., bone fractures. An interdisciplinary approach involving a forensic pathologist and a paediatric haemostaseologist for assessment of bleeding symptoms, the explanation of the clinical findings, and the critical evaluation of laboratory results are essential in such cases. This review is focussed on symptoms in accidental and nonaccidental injuries in children assisting haemostaseologists in decision making in cases of child protection issues.
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Introduction
The most easily recognizable physical signs of child abuse are seen in the skin and are often manifest as bruises. 1, 2 Although the detection of abuse is vital, the physicians involved in such cases face the problems of potential alternative diagnoses when confronted with injuries that are suspected of being nonaccidental. It may be difficult to distinguish abuse from other diseases and conditions that produce similar signs and symptoms. Clearly, part of the diagnostic algorithms must involve the identification and diagnosis of an underlying coagulation disorder. It must be clear that abnormal findings in the coagulation tests do not necessarily exclude abuse. Therefore, knowledge of symptoms in accidental and nonaccidental injuries is essential also for any physician in such cases.
Injuries
In case of relevant physical injuries in children, the plausibility of the given explanations by caregivers must be critically checked, considering the child's age, history, and level of activity (►Table 1). For instance, the onset of bleeding symptoms in infants younger than 1 year of age is extremely rare and such findings may therefore point towards nonaccidental injury or a severe form of a coagulation disorder.
Skin and Soft-Tissue Bleedings
Because skin and soft-tissue bleedings are major findings in child abuse, their precise assessment and documentation are crucial for the investigations of suspicious cases (►Tables 2 and 3). It is essential to consider the age-dependent mobility of the child. Small and locally limited haematomas are frequently observed in children starting at the end of the first year of life due to the progressive motor development and the increased incidence of minor traumas. These soft-tissue bleedings are typically located in prominent areas of the body such as in the area of the forehead, pretibial, elbow, and back of head. As shown in ►Fig. 1, atypical bleedings on the other hand are localized on the chest, back, neck, genitals, the dorsal sides of thighs, and the forearms. 1, 5 Petechial bleedings occur more frequently in cases of child abuse than in accidental injuries. 6 As depicted in ►Table 3, the presence of the rare Ehlers-Danlos syndrome as a heterogeneous group of connectivetissue disorders should also be considered as the reason for easy bruising.
Intracranial Haemorrhage
The incidence of nonaccidental head injuries depends on age whereby mainly children of less than 3 years of age with a peak between 2 and 5 months are affected. Based on the high lethality ranging from 30 to 70%, this form of child abuse is the most common nonnatural cause of death in infants and toddlers. 9,10 Intracranial injuries with bleedings are due to a direct force effect as a result of blows or of kicks with clashing the skull on a tight surface and or by an indirect force effect mostly referred as "shaken baby syndrome." One distinguishes between epidural, subdural, subarachnoidal, and intraparenchymatous bleedings. The subdural haematoma originates mainly from trauma by tearing of bridging veins with consecutive bleeding between dura mater and arachnoidea. It occurs more frequently in the cases of nonaccidental injuries. The appearance of a subdural haematoma is more suspicious for child abuse compared with the epidural haematoma which is the consequence of an arterial bleeding and located between dura and cranium. 11, 12 Following drops of minor height no clinically relevant injuries including an intracranial haemorrhage (ICH) are expected. 13 Brain lesions are often accompanied by a subarachnoidal bleeding which often occurs in cases of child abuse.
The shaken baby syndrome represents a common form of nonaccidental craniocerebral injury in newborns and infants. It is associated with significant clinical consequences including retarded neurological development and tendency to seizures. It requires a massive bouncing back and forth shaking of the child who is kept tightly on the upper arms or the trunk. 14 The mechanism of the forcible shaking leads to an uncontrolled head rotation and serious sheer forces in different intracranial compartments. This results in diffuse cerebral parenchyma damages and typically in the bilateral or the interhemisphere gap located subdural bleedings (see also ►Fig. 4). 14, 15 Pronounced retinal bleedings are highly suspicious for child abuse, especially for the act of shaking. 16, 17 Intracranial bleedings may also occur in rare cases of inborn errors of metabolism, e.g., in glutaric aciduria of type I. [18] [19] [20] Reports for the first manifestation of Menkes syndrome with an ICH 21 and retinal bleedings in galactosemia exist. 22 Intracranial perinatal injuries with subdural and retinal bleeds that occur mainly in association with vacuum extraction are rarely serious 23, 24 and are typically completely absorbed approximately 4 weeks after delivery. 14 of prolonged persistence of cutaneous haematoma and prolonged or severe jaundice may be an early symptom of inherited bleeding disorders.
History
Congenital bleeding disorders are a minor but a significant cause of ICH. 25 The risk of this life-threatening bleeding is highly variable and depends on the underlying disease. For instance, despite the typically very low platelet count of less than 20,000/µL, the risk is less than 1% in children with immune thrombocytopenia. 26 Most inherited platelet function disorders have a mild to moderate bleeding tendency that can never experience a severe bleeding such as ICH. However, Glanzmann's thrombasthenia as a very rare but severe form can lead to ICH. Contrastingly, in patients with severe haemophilia, ICH may occur after minor trauma but This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited. also spontaneously. 27, 28 More common is the ICH in patients with inherited severe factor XIII deficiency where it occurs in about one-third of these patients. 29 
Significance of Haemostasis Testing
An unclear bleeding tendency in childhood calls for an extended coagulation work-up, particularly if child abuse is suspected and typical concomitant injuries are absent. The chosen diagnostic tests should be able to detect the presence of relatively common coagulation defects such as von Wil-lebrand syndrome or haemophilia, but also rare diseases such as inherited thrombocytopathies. Coagulation testing in these cases should be part of an extensive diagnostic workup depicted as a checklist shown below.
Before performing coagulation testing the evaluation of a detailed bleeding history of the child and the family members is of particular importance. 1, 30 Standardized bleeding questionnaires (ped International Society of Thrombosis and Haemostasis -Bleeding Assessment Tool (ISTH-BAT)) are especially helpful in children beyond 1 year of age. 31 Table 4 Check list for proceedings in children with bleedings suspicious for child abuse (according to Knöfler and Schmidt 2018) 39 History U Detailed patient's history and recent situation including the injury circumstances, attendees, and behaviour of parents U Critical assessment of the described course of injury event U Assessment of patient's bleeding history:
▪ Umbilical cord bleeding and delayed cord separation ▪ Prolonged bleeding from the heel prick for blood collection testing of inborn errors of metabolism (Guthrie test) ▪ Tendency to epistaxis, haematomas (also after vaccinations), mucocutaneous bleeding, menorrhagia ▪ Peri-/postinterventional bleedings ▪ Soft-tissue and joint bleedings ▪ Gastrointestinal bleedings U Intake of coagulation influencing medication and substances U Assessment of family history including bleeding events, consanguinity U Behaviour history: sudden emotional or behaviour modification such as sleep disturbance, regression, or aggressive behaviour It should be taken into consideration that the global coagulation screening tests (prothrombin time [PT] and activated partial thromboplastin time [aPTT]) and the determination of blood cell count do not rule out the presence of von Willebrand disease, factor XIII deficiency, or inherited thrombocytopathies. [32] [33] [34] [35] [36] [37] However, due to the lack of clear reference ranges, especially in neonates and infants, the interpretation of some individual findings of some coagulation studies can be considerably difficult for infants below 6 to 12 months of age. 38 Moreover, the limited availability of coagulation tests in specialized laboratories and some preanalytical problems, such as decreased clotting factor activities due to a long sample transport to external laboratories, must also be taken into account.
Initially, coagulation diagnostics that are available on-site should be performed to implement all level 1 tests (PT, PTT, fibrinogen, and platelet counts). Level 2 coagulation tests (blood group, von Willebrand factor antigen and function, and factors VIII, IX, and XIII) cannot be done sufficiently onsite in some hospitals. Therefore, citrate plasma samples must be sent to specialized coagulation laboratories with the exception of samples for platelet function. Most platelet tests can only performed from freshly taken venous blood samples. For this reason it is highly recommended to refer patients to a centre with expertise in bleeding disorders.
We recommend the use of a check list for proceedings in children with bleedings suspicious for child abuse (Tab. 4; according to Knöfler and Schmidt 2018). 39 
Conclusions
Child protection is an interdisciplinary challenge. Suspicious skin bleedings may be associated with internal injuries or bone fractures. To clarify suspicious findings a child protection group consisting of paediatricians, paediatric surgeons, paediatric radiologists, forensic doctors, and social workers should discuss the diagnostic procedure together. In some cases it is necessary to involve other specialized disciplines such as ophthalmology, haemostaseology, or paediatric psychiatry. Findings should be evaluated together in a case conference.
